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Progress
INL findings indicate the 
value of both traditional 
culture-based and molecular 
nonculture-based methods of 
characterizing microbial com-
munities. Traditional methods 
yield isolates from unique 
environments and allow com-
plete physiological charac-
terization such as that per-
formed on samples from gas 
hydrate-rich sediments and 
deep sandstones and shales of 
hydrocarbon-rich sedimentary 
deposits. INL molecular ecol-
ogy methods have led to as-
says that identify specific mi-
croorganisms that prefer to be 
attached (versus unattached) 
in the subsurface, diversity 

of methanotrophs in a basalt 
aquifer, aquifer microbes that 
can increase calcite precipita-
tion, and a heretofore unrec-
ognized archaeal component 
in an oxic aquifer. 

Future goals aim to quantify 
the volumetric productivity of 
subsurface microorganisms 
that are degrading chlorinated 
hydrocarbons, identify unique 
messenger ribonucleic acid 
that signifies bioremedial 
activities, and directly detect 
microorganisms on miner-
als using secondary ion mass 
spectroscopy. 

INL is expanding the classical methods for identifying important microbial communi-
ties and for determining their numbers, activities and capabilities. By understanding 
environmental microbial communities and their physiologies, we can use them for a 

range of environmental restoration, natural resource recovery and energy-development ap-
plications. Molecular biology and surface chemistry disciplines are joined to develop new 
ecological understanding of single-cell resources in both surface and subsurface environ-
ments. With the expansion of microbial genome sequencing, INL research will lead to 
better understanding and application of microbial processes through detailed knowledge of 
gene expression under different conditions.  

This section of a polymer 
embeded basalt core is used 
for permeability and microbially 
mediated porus media transport 
studies.

Scientists examine deep-sea-
floor sediment core containing 
natural gas hydrate.
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